BULLETIN 


THE 
CHEMICAL SOCIETY 
JAPAN 


VOL. 


1931 


Editor: Yohei YAMAGUCHI. 


Associate Editors: Yasuhiko ASAHINA, Keijiro Aso, Masumi 
CHIKASHIGE, Shinkichi Satoyasu Kikunae IKEDA, 
Fusao ISHIKAWA, Samuro KAKIUCHI, Masao KATAYAMA, Matsusuke 
KOBAYASHI, Shigeru KOMATSU, Bennosuke Riko MAJIMA, 
Koichi MATSUBARA, Motooki Shinroku Hiroshi 
Yukichi Jitsusaburo SAMESHIMA, Keita SHIBATA, 
Yuji Yoshio TANAKA, Isaburo 


Published 


The Chemical Society Japan 
Faculty Science, Imperial University Tokyo 


4) 


Cr 4 
v 
Way 
cal 
q 
4 
a 
| 
4 
a 
; 
ee @@ *e we %e 
j 
| 
2 
. 
* 
= 


CONTENTS VOLUME 1931. 


No. JANUARY. 


Tokuichi TSUMAKI: 5-Diketopyrazolidine 


Susumu MIYAMOTO and Akira NAKATA: the Dissolution Velocity 


Kiyoshi JUNA: Dispersoidal Investigations Selenium. 


Taichi HARADA: Chemistry Thio-choline Halide (Trimethy] Thio- 
ethyl Ammonium Halide). II. New Thio-choline Chloride and its 


Yoshiyuki URUSHIBARA: Some Condensations giving Diethyl Di- 


No. FEBRUARY. 


Kakuji und Shingo .MITSUI: Sinomenin 
XXIII. Ueber die von und 


Kinzo KAFUKU, Tetsuo NOZOE and Chuta HATA: Studies the 
Constituents the Volatile Oil from the Leaf Chamaecyparis 


Shinjiro Dispersoidological Study Silver Salts Aqueous 
Alcohol, Acetone and Propione Solutions. 


Kosaku MASAKI: the Composition the Cyanide Complex Radical 
Metals. Cadmium Cyanide Complex Radical. 


No. MARCH. 
Kinzo KAFUKU and Ryo KATO: the Essential Oil Taiwania 
Bun-ichi TAMAMUSHI: Ueber die Adsorption Bisubstitierten Benzolen 


Kakuji and Hideo SHISHIDO: Sinomenine and Disinomenine. 
XXV. Three Different Sinomenine-Methines. ........ 


No. APRIL. 
Kosaku MASAKI: the Composition the Cyanide Complex Radical 


Kinzo KAFUKU and Nobutoshi ICHIKAWA: Studies the Volatile 
Constituents the Leaf Chamaecyparis formosensis, Matsum 


Bennosuke KUBOTA and Toshizo the Formation 


Kiyoshi YOSHIKAWA: Oxidation Methane Carbon Monoxide and 
No. MAY. 


KAFUKU and Tetsuo NOZOE: Studies the Constituents 
the Volatile Oil from the Leaf Chamaecyparis Obtusa, Sieb. 


TONOMURA and UEHARA: Densities Isopropyl and 
n-Butyl Alcohols Low Temperatures 118 


Tokuz6 TONOMURA: Viscosities Isopropyl and n-Butyl Alcohols 


Kakuji GOTO and Kenjiro TAKUBO: Sinomenine and Disinomenine. 
Part XXVI. Decomposition Sinomenine with 


No. JUNE. 


Susumu MIYAMOTO, Tetsuo KAYA and Akira NAKATA: the 
Dissolution Velocity Oxygen into Water. The Oxidation 
Velocity Sodium Sulphite Solution Oxygen the Presence 


the Molecular Film Fatty 133 
Kosaku MASAKI: Solubilities Metallic Cyanides ......... 143 
and Hisateru OKUNO: Observations the 

Absorption Spectra the Rare 147 
Toshizo TITANI and Katsuzo KURANO: The Reaction between 


| 
4 
| 
4 
4 
‘a 
| 
: 
: 
: 
4 


Contents Volume 1931. 


No. JULY. 


Kosaku MASAKI: The Solubilities Thiocyanate 163 


Jitsusaburo SAMESHIMA: Sorption Gas Mineral. III. 


Toru OGAWA: the Thermal Decomposition Aromatic Ethers 
under High Hydrogen 174 
No. AUGUST. 


Kakuji GOTO und Shingo MITsUI: Untersuchungen iiber Sinomenin. 
XXVII. Ueber den Hofmannschen Abbau des Sinomenin- 


Bun-ichi TAMAMUSHI: Dipole Moment and Molecular Orientation 
Yuji SHIBATA, Yasuo TANAKA and Shiro GODA: Studies the 
Yuji SHIBATA and Shiro GODA: The Action Light Catalytic 
Oxidation Some Metallic Complex Salts ........... 217 


Harusada SUGINOME und Kiyoshi UENO: Ueber die Carotinoide von 
Cucurbita. Die Pigmente der Frucht von Cucurbita 


No. SEPTEMBER. 


Kakuji and Hideo SHISHIDO: Sinomenine and Disinomenine. 
Part XXVIII. Decomposition Dihydro-sinomenine. 229 


Kosaku MASAKI: the Composition the Cyanide Complex Radical 


Metals. PartIV. Nickel Cyanide Complex Radical. 233 
Mitsumaru TSUJIMOTO: the Occurrence Hydrocarbon 
Taichi HARADA: Reaction between Trimethyltin Hydroxide and 
Ituo KAGEHIRA: The Catalytic Hydrogenation Aromatic Hydrocar- 
bons under High Pressure and High Temperature ........ 241 


Contents Volume 1981. 


No. 10. OCTOBER. 


Tokuz6 TONOMURA and UEHARA: Densities Alcohol, 


Tokuro SODA and Chikahiro HATTORI: which hydrolyses 
Glucose-mono-sulphate; 258 


Susumu MIYAMOTO and Tetsuo KAYA: the Rate Solution 
Oxygen into Water. Part VI. The Rate Absorption Oxygen 


Sodium Sulphite Solution 264 
Moriaki YOKOYAMA und Wataru ISHIKAWA: Die Elektrochemische 
Oxydation des Tolu-p-chinons. 275 


No. 11. NOVEMBER. 


Yohei YAMAGUCHI and Haruo NAKAZAWA: Studies the Fused 


Mitsumaru TSUJIMOTO: the Unsaponifiable Matter Calamary 
Takeo AONO: Studies the Reactions between Gas and Solid. 
Velocity Absorption Moisture ........ 294 
Eijiro OGAWA: Vapour Pressure, Surface Tension and Density 


No. 12. DECEMBER. 


Takeo AONO: Studies the Reaction between Gas and Solid. II. 
Absorption Carbon Dioxide Oxide and Calcium 


Mitsumaru TSUJIMOTO: the Dibasic Acids Japan Wax 325 
TSUJIMOTO: the Dibasic Acids Few Sumach 


ai i 


3,5-DIKETOPYRAZOLIDINE DERIVATIVES. 
Tokuichi TSUMAKI. 


Received November 22, 1930. Published January 28, 1931. 


When try obtain the acyl-derivatives hydrazobenzene sub- 
stituting the hydrogen atoms attaching the imino-groups hydrazo- 
benzene acyl-groups, sometimes obtain, the results the reaction, 
the derivatives benzidine instead those hydrazobenzene. The 
difficulty obtain the acyl-derivatives the latter compound lies the 
fact that the frequently undergoes benzidine transforma- 
tion various reagents. 

Stern® carried out the reaction between hydrazobenzene and 
benzoyl chloride, and obtained contrary his expectation dibenzoylben- 
zidine reaction product. the case the reaction between formic 
acid and hydrazobenzene, the analogous result was brought about, pro- 
ducing diformylbenzidine. 

But several acyl-derivatives hydrazobenzene are also obtained under 
suitable condition. For example, Stern obtained monoacetyl-hydrazo- 
benzene under the action acetic anhydride hydrazobenzene, and also 
diacetyl-hydrazobenzene heating the above two substances for long 
time. obtained various bromoacyl-compounds from 
bromofatty acids and hydrazobenzene. Biehringer and Busch® pro- 
duced monobenzoylhydrazobenzene the action chloride 
prepared acylated hydrazobenzenes the action succinyl chloride and 
chloride respectively hydrazobenzene dimethylaniline. 

The author carried out the reaction between malonyl chloride and 
hydrazobenzene the ether solution under cooling, and was able isolate 
the colourless crystals, melt 178°, extracting the white precipitate, 
instantly produced the ether solution, with petroleum ether. 

close inspection, this substance was proved 
compound, namely, produced sub- 
stituting the hydrogen atoms imino-groups hydrazobenzene according 
the following equation. Benzidine hydrochloride was simultaneously 


(2) Bischoff, Ber., (1898), 3241. 
(3) Biehringer and Ber., 137. 
(4) Kaufmann, angew. Chem., (1927), 69. 


= 


formed. 
(1) Stern, Ber., (1884), 379. 


Tsumaki. 


This compound forms colourless and soluble alcohol, 


ether, acetone, chloroform and hot ligroin, while malonylbenzidine, 

prepared 1911 has bluish gray colour, 


and insoluble almost all the ordinary organic solvents. The former 
bears some resemblance its chemical properties the derivatives 
pyrazolone and pyrazolidone, especially 
described 

insoluble water, but soluble alkali solution forming its salt. 
For example, the ammonium salt easily obtained the colourless 
crystals, when the strong ammoniacal solution diphenyl-diketopyrazo- 
lidine evaporated dryness. M.p.: 


[1] 


The constitution diphenyl-diketopyrazolidine may expressed 
the enolic form [2], the ketonic form [3], and the formation salts may 
approve the former formula. 


[3] 


But, the easiness with which diphenyl-diketopyrazolidine condenses 
with aldehydes, ketones and nitrous acid, stated the following, shows 
the existence methylene group this compound, the author, there- 
fore, prefers the formula [3], and has expressed its ammonium salt 
diketo-compound above. 

fairly stable, and not decomposed 
dilute acid nor alkali. From its alkali solution, reprecipitated 
white crystals unaltered, after neutralizing the solution with acid. 
seems decomposed heating with alcoholic potash solution, 
but neither hydrazobenzene nor benzidine can detected the decom- 
position product, which shows that the compound not simply hydrolysed 
into its components. 


(1) Remfry, Chem. Soc., (1911), 621. 
(2) Michaelis and Burmeister, Ber., 
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3,5-Diketopyrazolidine Derivatives. 


the action nascent nitrous acid, forms 
isonitroso-compound; namely, 1,2-diphenyl-4-isonitroso-3,5-diketopyrazo- 
lidine [4]. 

[4] 


This compound contains two molecules water crystallization, and 
crystallizes orange-red needles, while the anhydride forms dark red 
crystals and melts 

Diphenyl-diketopyrazolidine condenses with aldehydes and ketones 
forming various coloured substances. Its condensation with aldehydes 
accomplished especially smoothly, and the products are obtained with good 
yields, only heating the two components together the water-bath for 
short time; while its condensation with ketones requires more time and 
higher temperature. 

any late, the reactions with aldehydes and ketones are expressed 
the following general formulae 


The condensation products synthesised the author are 


M.p., 


Condensation product. Colour. 
[5] 
zolidine. 
5-diketopy- 
razolidine. 
Cinnamalde- 190-192 Violet-tinged 
hyde. red. 
5-diketopy- 
razolidine. 


Tsumaki. 
[8] 
5-diketopy- 
razolidine. 
topyrazolidine. 
5-di- 
ketopyrazolidine. 


These products are easily decomposed hot alkali solution, repro- 
ducing aldehydes ketones. 

addition another substance colour- 
less needles was obtained from the ethereal part the product the 
above-mentioned reaction between malonyl chloride and hydrazobenzene. 
dissolves caustic soda solution, and reprecipitated the addition 
acid. soluble ordinary organic solvents, but insoluble ligroin, 
and its constituent corresponds the formula M.p.: 160°- 
162°. 

From its mode formation, the constitution this compound may 
conjectured [11] [12]. 


[12] 


And the former true, expected that the compound will undergo 
the following decomposition heating, forming azobenzene, acetanilide 
and carbon dioxide, the same manner observed Melms and 


(1) Melms, Ber., (1870), 554; Lermontow, Ber., (1872), 235. 
(2) Stern, Ber., (1884), 379. 
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3,5-Diketopyrazolidine Derivatives. 


But reality, nothing these decomposition products could 
detected. is, therefore, presumed that the compound [12], namely, 
the derivative pyrazolidone, which undergoes complex decomposition 
under the influence heat. Moreover, the same compound was produced 
when dissolved the mixed solution chloro- 
form and alcohol, was allowed stand for few days after adding few 
drops dilute hydrochloric acid. this case, 
must hydrated the catalytic action acid the following, 


[3] [12] 


the other hand, the formation [11] from 
lidine hydrolysis with dilute acid thought unpro- 
bable, not hydrolysed into hydrazobenzene, mentioned above, 
even with concentrated acid. view these facts, the compound 
question considered [12], namely, 2-diphenyl-3, 4-dihydroxy-5-pyra- 
zolidone. does not form isonitroso-compound with nitrous acid, has 
methylene group the molecule. 

Parallel the reaction between chloride and hydrazobenzene, 
the author carried out the reaction between carbon suboxide and hydrazo- 
benzene, expecting that the reaction must suitable method for the 
benzidine transformation. 


[3] 
fact, the same substances were obtained the action malonyl 
chloride hydrazobenzene, were also obtained this case. But, the yields 


them were very poor owing the polymerization the greater part 
carbon suboxide into brownish black substance during the reaction. 


Experimental Part. 


The Reaction between Malonyl Chloride and Hydrazobenzene. 
1,2-Diphenyl-3, 5-diketopyrazolidine, [3]. chloride, used 


Tsumaki. 


material for the reaction, was prepared principally according the method 
described Staudinger and 

Fifty grams powdered malonic acid and 160 gr. chloride 
were heated flask under reflux condenser for hours 40°, and 
then for hours 50°. The malonic acid went into solution 
forming the brownish liquid. was then distilled under diminished pres- 
sure, and the fraction which boiled 60° under 30mm. pressure was 
collected chloride. 

solution 18.5 gr. hydrazobenzene ether was dropped 
from the tap-funnel into ether containing 10gr. malonyl 
chloride, and the white precipitate instantly produced the flask was 
quickly filtered and well washed with ether, without exposing moist air, 
otherwise, the precipitate would change into non-filterable viscous 
matter brownish black colour. was obtained 
extracting this precipitate with petroleum ether, and was recrystallized 
from The yield was6gr. crystallizes colourless plates 
melting 178°. insoluble water and cold petroleum ether, but 
prettily soluble and ether, and very soluble acetone and chloro- 
form. dissolves ammonia alkali solution, forming its salt. 


Anal. Subst.=0.1095; gr. Found: C=71.28; H=5.01%. 
Cale. for C=71.41; H=4.80%. 

(12°, 763mm.) Found: N=11.50%. for 
N=11.11%. 


2-Diphenyl-3, 4-dihydroxy-5-pyrazolidone, [12]. The ethereal filtrate, 


obtained filtering the above-mentioned precipitate the reaction 
between malony] chloride and hydrazobenzene, was washed with water 
decompose the excess chloride remained the solution. was 
then shaken with one percent solution sodium carbonate. The soda 
solution gave light yellow precipitate when acidified with hydrochloric 
acid. The precipitate was dissolved the least quantity chloroform, 
and alcohol was added it, and the solution was allowed stand for 
one day. From this solution, 
crystallized colourless needles. melts 160°-162°. Before melting 
seems somewhat decomposed. soluble ether and chloro- 
form, sparingly soluble alcohol, ligroin and water. 

Anal. Subst.=0.1204; H,O=0.0550gr. Found: C=66.94; H=5.08% 
Cale. for H=5.18%. 

Subst.=0.1454 gr.; 761mm.) Found: Cale. for 


(1) Staudinger and St. Bereza, Ber., (1908), 4463. 
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3,5-Diketopyrazolidine Derivatives. 


The same compound was obtained from 5-diketopyra- 
zolidine dissolving the latter the mixed solution chloroform and 
alcohol, and allowing stand for few days after the addition 
small quantity dilute hydrochloric acid. 


The Reaction between Carbon Suboxide and Hydrazobenzene. 
According the method Staudinger and dibromomalonic 
acid was treated with phosphorus pentachloride ether, and the liquid 
which boiled under 17mm. pressure was collected dibromo- 
and was used material for the preparation carbon 
suboxide. 

the flask containing zine granules, 450c.c. ether solution 
containing 45gr.of dibromomalonyl chloride was added from the tap- 
funnel, and the evolved carbon suboxide gas and the vapour ether 
were introduced condenser which was connected another flask con- 
taining the ethereal solution 20gr. hydrazobenzene and cooled with 
freezing mixture. small amount white precipitate was produced 
the ethereal solution. was obtained 
from this precipitate when recrystallized from petroleum ether. Hydrogen 
chloride gas was then passed through the ethereal solution order pre- 
cipitate the excess hydrazobenzene benzidine hydrochloride. The 
ethereal solution was with water, and evaporated dryness, 
and the reddish brown residue was washed with petroleum ether remove 
azobenzene included it. small amount colourless needles was 
obtained from this brownish residue when recrystallized from alcohol, and 
this compound was proved identical with diphenyl-dihydroxypyra- 
zolidone obtained from chloride and hydrazobenzene. 


The Derivatives 1,2-Diphenyl-3,5-diketopyrazolidine. Ammo- 
nium salt 2-diphenyl-3, [1]. When the ammonical 
solution was allowed stand vacuum 
desiccator furnished with soda lime till the solution was evaporated 
dryness, the ammonium was remained the colourless crystals. 

Anal. Subst.=0.1262 gr.; (18.5°, 762mm.) Found: N=15.70%. Cale. 
for N=15.61%. 


1,2-Diphenyl-4-isonitroso-3,5-diketopyrazolidine, [4]. the caustic 
potash solution 2gr. diphenyl-diketopyrazolidine, sodium 
nitrite was added, and the excess dilute hydrochloric acid was dropped 


(1) Staudinger and St. Bereza, Ber., (1908), 4461. 


— 


a 


Tsumaki. 


this solution under cooling. was deposited out 
once yellow precipitate, which gave the long needle crystals orange 
colour recrystallization from hot water. The yield was 
contains two molecules water crystallization, and the anhydrous com- 
pound has dark red colour and melts 163°-164°. soluble alcohol, 
benzene, ether and hot water, but insoluble ligroin. 


Anal. Subst.=0.0253; lost 100°=0.0029gr. Found: Cale. for 
C,5H,,0;N;-2H,0 : H,O=11.4%. 

Subst.=0.1424 gr.; (20.5°, 763mm.) Found: Cale. for 
: N=13.25%. 


diphenyl-diketopyrazolidine and benzaldehyde were heated 
the water-bath, the former dissolved into the latter forming dark red 
solution, which solidified cooling dark red mass. was pressed 
porous plate, and washed with alcohol until smelt longer benzal- 
dehyde. The yield was 2.8 gr. The compound has orange red colour, and 
melts very soluble chloroform, moderately soluble 
and ether, but insoluble ligroin. the action hot caustic 
alkali, decolourized and decomposed into its components. 


Anal. Subst.=0.1581 gr.; (26°, 764mm.) Found: for 
,O.N2 : N=8.242. 


was heated with furfurol the 
water-bath for while, reddish brown mass was obtained. was pressed 
porous plate, and washed quickly with alcohol remove furfurol still 
adhering The condensation product was left almost pure state. 
The yield was 2gr. was once more purified dissolving alcohol 
and allowing after the addition petroleum ether. The com- 
pound crystallized out dark red prisms. melts 157°-158°; and 
soluble acetone, benzene and ether. but insoluble water. 


Anal. Subst.=0.1513 gr.; (26°, 763mm.) Found: N=8.65%. for 
CoH, : N=8.48%. 


[7]. 2.5 gr. 
and 2.5 gr. cinnamaldehyde were mixed and 
heated water bath for one hour. The mixture solidified dark red 
mass, which was purified washing with petroleum ether and alcohol, and 
dried porous plate. The yield was 3gr. has violet-tinged red 
colour, and soluble aleohol, ether and chloroform, sparingly soluble 
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the Dissolution Velocity Oxygen into Water. Part IV. 


ligroin, but insoluble water. M.p.: Before melting seems 
somewhat decompose. 


Anal. Subst.=0.1490 gr.; (26°, Found: N=7.72%. Cale. for 
: N=7.65%. 


[9]. Two 
grams diphenyl-diketopyrazolidine and 2gr. acetophenone were 
heated for one hour 130°-180°. cooling, the product solidified 
reddish brown viscous matter contaminating the yellow needle crystals. 
was washed with ligroin, and recrystallization from alcohol, gave 
yellow needles, which melts 148°-149°. The yield was 
soluble ether and hot alcohol, but insoluble water. 


Anal. gr.; (23°, 764mm.) (Pregl’s method). Found: 
N=7.38%. Cale. for N=7.91%. 


[10]. Two 
grams diphenyl-diketopyrazolidine and 2.8gr. benzophenone were 
fused together the water-bath for one hour and half and wire 
gauze, above 100°, hour. The product was extracted with alcohol, 
and this solution gave reddish yellow needle crystals when allowed stand 
for one day. They were recrystallized once from alcohol. M.p.: 265°. 
The yield was 0.8 gr. 


Anal. Subst.=0.0112 gr.; (23°, 758mm.) (Pregl’s method). Found: 
N=6.75%. Cale. for CogHo902Ne : N=6.73%. 


conclusion the author wishes acknowledge his indebtedness the 
Department Education for grant which has defrayed part the 


expense this investigation. 
The Osaka High School, Osaka. 


THE DISSOLUTION VELOCITY OXYGEN 
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Susumu MIYAMOTO and Akira 


Received November 24, 1930. Published January 28, 1931. 


Introduction. The oxidation velocity sodium sulphite, when the 
mixture oxygen and air passed into the solution through narrow 
glass-tube under various conditions, and the dissolution velocity oxygen 


| 


Miyamoto and Nakata. 


into water calculated from the observed value the oxidation velocity, 
were reported the previous these measurements, the gas 
bubbles, which ascend the solution, agitate the solution violently that 
the boundary surface layer sufficient quantity sodium sulphite 
always present react with the oxygen molecules which enter into the 
liquid phase, and the observed oxidation velocity sodium sulphite gives 
the dissolution velocity oxygen into water, when the concentration 
sodium sulphite not below certain value. 

will expected that the reaction velocity the oxidation sodium 
sulphite which takes place the free surface layer the solution the 
atmosphere oxygen will independent the contentration sodium 
sulphite and give the dissolution velocity oxygen into water, when the 
condition satisfied under which sufficient quantity sodium sulphite 
always present the boundary surface layer. 

will seen the subsequent discussion, the dissolution velocity 
oxygen, here described, the value when the concentration oxygen 
the surface layer maintained zero. 

intended the present paper report the observed oxidation 
velocity sodium sulphite the atmosphere oxygen, studied under the 
following conditions and give theoretical consideration the result. 

The direct measurements the rates solution oxygen into water 
were carried out several writers. 

Adeney and Becker® measured the dissolution velocity oxygen into 
water from bubbles known magnitudes. Davis and carried 
out the direct measurement the rates solution oxygen into water 
from the water surface known area, the main body water being 
agitated with stirrer special construction. 

The initial rate solution oxygen into water, observed these 
writers, should equal the dissolution velocity, from the 
oxidation velocity sodium sulphite, the interpretation above described 
acceptable. Table the values are compared. 

Davis and Crandall explained the process the dissolution velocity 
gas into liquid the two film theory, and they assumed the surface 
the liquid film instantaneously saturated with the gas. 

The existence thin film the boundary surface may generally 
accepted, but will difficult explain the result the present research 


(1) Miyamoto and Kaya, this Bulletin, (1930), 123; Miyamoto, Kaya and Nakata, ibid., 
(1930), 229; Miyamoto and Kaya, ibid., (1930), 321. 

(2) Phil. Mag., (1919), 920), 385; (1921), 87. 

(3) Am. Chem. Soc., 3757, 3769. 

(4) Lewis and Whitman, Ind. Eng. Chem., (1924), 1215. 
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the Dissolution Velocity Oxygen into Water. Part IV. 


the assumption that the surface the liquid film instantaneously 
saturated with the gas, for the oxidation velocity sodium sulphite 
independent its concentrations. One the present writers (Miyamoto) 
has different opinion the mechanism the rate solution gas 
into liquid, part which described the later. The precise dis- 
cussion the dissolution theory gas will given another occasion. 

The direct measurement the rate solution oxygen into water 
was also carried out Morgan and but their paper the nu- 
merical value the boundary surface area not given. 


Experimental. The apparatus graphically shown Fig. was em- 
ployed for the reacting vessel. Oxygen gas, washed acidified potassium 
bichromate and sodium hydroxide solutions, passed high velocity 
through into the apparatus, which contains water, for about 
minutes. When the air the apparatus has been completely replaced 
oxygen, the stirrer put motion the rate about 400 revolutions 
per minute, and definite quantity sodium sulphite solution added 
the water from The stop-watch started when about the half volume 
the sodium sulphite solution has been poured the vessel. Oxygen gas 
passed the rate about liters per hour. The quantity sodium 
sulphite added separately determined the 
usual method iodmetry. The stirrer made 
glass and situated that its wing 
vertical the boundary surfac2 avoid the 
disturbance the surface area. 

After the elapse minutes, the oxygen 
current stopped and nitrogen gas passed 
from high velocity replace the oxygen 
the apparatus quickly. The total quantity 
the solution poured into known quantity 
iodine solution, acidified with hydrochloric acid, 
and the excess iodine titrated back means 
sodium thiosulphate solution. 

phate solution 0.1000 normal, equivalent 
the amount sodium sulphite remained the 
vessel. The velocity constant 


(1) Phys. Chem., (1930), 1818. 
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Miyamoto and Nakata. 
Table 
S t v Veale, 
| 
| 
} | | 
Mean 0.218 
134.34 0.357 
134.40 134.49 0.367 
169.15 169.04 0.360 
216.13 216.14 0.364 
263.06 
| 
Mean 0.364 


—— 
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the Dissolution Velocity Oxygen into Water. Part IV. 
Table 1.—(Continued) 
78.58 78.39 0.229 
198.11 
Mean 0.231 
116.00 117.24 0.466 
| | 
| | 
163.64 163.17 
189.57 
218.02 218.69 
Mean 0.441 
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| 
| 
| 
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Miyamoto and Nakata. 
Table 1.—(Continued) 
min c.c c.c 
121.87 
112.05 112.19 0.686 
134.67 
114.68 114.21 0.666 
140.08 
120.14 119.62 0.665 
164.57 
143.88 144.11 0.690 
189.52 
168.59 169.06 0.698 
209.11 
188.64 188.65 0.682 
Mean 0.682 
113.96 
163.30 
108.83 108.30 1.089 
187.65 
51.5 130.92 131.00 1.102 
154.97 154.68 1.094 


Mean 1.101 
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the Dissolution Velocity Oxygen into Water. Fart IV. 


Table 


35°C. 0.916 17.11 146.99 
114.88 113.69 0.642 
178.43 
146.22 145.13 
50.33 171.15 172.43 0.691 
198.62 198.69 
226.82 227.84 0.686 
Mean 0.666 
118.63 117.08 0.976 
204.35 
30.25 173.06 173.25 1.034 
235.64 
203.27 204.70 1.07 
262.06 
231.50 1.019 
288.99 
257.93 258.15 1.035 
Mean 1.028 


— 


Miyamoto and Nakata. 


The values given the Table, are obtained 
Veale, 


using the mean value 


Under the present conditions, the oxidation velocity independent 
the concentration sodium sulphite and proportional the boundary 
surface area, will seen Table 


The result easily interpreted the assumption that the oxidation 
velocity sodium sulphite, when independent its concentrations, 
not the real reaction velocity but the dissolution velocity oxygen into 
water. Then the relation between the observed velocity constant and the 
dissolution velocity oxygen given 


moles per minute, ............. (1) 


where means the dissolution velocity oxygen into water when its 
concetration the surface layer kept zero. 

The values and the dissolution velocity Do, calculated the 
equation (1), are given the 4th and the 6th column Table 

the 5th and the 7th column, the values and 
the following linear equations with respect the surface area are 
given. 


(2) 
15°C., 
25°C. and 


The surface area obtained the measurement the rise the 
level for the addition definite volume water into the vessel. 
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the Dissolution Velocity Oxygen into Water. Part IV. 

The partial pressure oxygen, given the 2nd column Table 
were calculated from the composition the gas passed and for the 
vapour pressure the solution the vapour pressure pure water was 
employed first approximation. 


Table 

26.31 0.364 0.350 910 

= = = = — = | — | 

42.75 1.101 1.108 27.63 27.58 

| 


Sur ace Avea 


The observed result graphically shown Fig. and Fig. 
| | 
Fig. 


Miyamoto and Nakata. 
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Theoretical. The dissolution velocity gas into liquid can general- 
given 


where number the molecules which enter into the liquid phase 
through the unit boundary surface area per unit time, 
number the molecules which leave the liquid phase 
through the unit boundary surface area per unit time, and 
this value can considered function the concentra- 
tion the gas the surface layer, 
S=the area the boundary surface. 
When the concentration the gas the surface layer kept zero, 
the dissolution velocity represented 


This state maintained long the sufficient quantity substance 
which reacts readily with the gas, always present the surface layer 
the case the present experiment. 


(6) 


where N’=the number the molecules which collide with the unit area 
the boundary surface per unit time, 
ratio the number the molecules which penetrate into 
the liquid phase and the number the molecules which collide 
with the liquid surface. 
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the Dissolution Velocity Oxygen into Water. Part IV. 


Maxwell’s distribution law velocities, 


where dN=the number the molecules whose component velocity 
parallel one axis lies between and among mole- 
cules. 


where R=the gas constant, 
M=the molecular weight the gas. 


Then, 


co 


where constant, 
V=the molar volume. 


From (8) and (9), 


Now the following assumption, which has great probability, adopted. 
Among the molecules, which collide with the liquid surface, only those 
molecules, whose components velocity vertical the surface are greater 
than threshold value are able enter into the liquid phase. Then, 


or, 
From (6), (10) and (12) have, 
j 


{ 


q 


VTra 
| 


Miyamoto and Nakata. 


From (5) and (12), 


From (1) and (14), 
(15) 


where and are constants. 


Thus the experimental equations, above obtained, are theoretically 
endorsed. 


The calculation the threshold value uo. From the equations (13) 
and (15), 


The value which stands for the ratio the number the 
molecules oxygen which enter into water and the number the molecules 
oxygen which collide with the liquid surface, can the 
equation (18), using the experimentally obtained values given the 
equations (2), (2’) and (2’’). 

Then the threshold value can calculated the equation (19). 

The values and thus obtained, are given the 4th and the 
5th column Table 

The present calculation based upon the assumption, that among the 
molecules oxygen which collide with the water surface, only the mole- 
cule, whose component veloclty greater than the threshold value 
can enter into the liquid phase. 


When all the values except the surface area are kept constant, 

| 


the Dissolution Velocity Oxygen into Water. Part IV. 

Table 
Temp. atm. cm./sec. 
25°C. 0.941 0.0258 105 4.82x104 


35°C. 0.916 0.€390 3.974 10-8 1.651 105 4.90 104 


was first expected that the value would depend upon the tempera- 
ture, but the values 15°C., 25°C. and 35°C. are almost 
identical. was thus confirmed that the value independent the 
temperature within the observed region. 

The root-mean-square velocity oxygen molecules, calculated 


given the last column Table 

follows from the present research that only the molecule oxygen, 
whose vertical component velocity greater than approximately 3.4 
times the root-mean-square velocity, can enter into water. 

The initial rates solution oxygen into water. The initial rates 
solution oxygen into water should equal the value Do, calculated 
from the maximum oxidation velocity sodium sulphite, when the water 
employed perfectly free from oxygen. 

From the equations (3), (3’) and the dissolution velocity oxygen 
from unit surface area per second can calculated. 

measured the absorption velocity oxygen from air into al- 
kaline water containing suspensions ferrous hydroxide. was confirmed 
that the absorption rate tend maximum, independent further 
increases the stirring speed, but the effect the amount ferrous 
hydroxide was not studied. The maximum value should equal the 
initial rates solution into the alkaline solution. The dissolution velocity 
oxygen into alkaline solution not the same that into 

Table the initial rates solution oxygen into water, directly 
observed, are given comparison with the values, chemically obtained. 

Adeney and Becker observed the initial rates solution independent 
temperature, while the value, from the oxidation velccity 
sodium sulphite the present writer, depends upon temperature. 


(1) Phil. Mag., (1923), 
Miyamoto, this Bulletin, (1927), 74; (1928), 98. 


Miyamoto and Nakata. 
Table 
Observer Method moles per per sec. 
Adeney and Becker $5.1°C. 10.6 
” | ” | 25.2°C. 11 x10-9 
Becker 100 water containing 5.2 x10-9 
KOH 
Miyamoto and water containing 15°C. 10-9 
| 
Summary. 


(1) The oxidation velocity sodium sulphite was studied, when the 
condition satisfied, under which the concentration oxygen the 
boundary surface layer always zero. The oxidation velocity indepen- 
dent the concentration sodium sulphite and proportional the 
boundary surface area. 

(2) The theoretical considerations the observed oxidation velocity 
was given. 

(3) The assumption that only the molecule oxygen, whose com- 
ponent velocity vertical the boundary surface greater than 
threshold value able enter into the liquid phase, was given, and the 
values were calculated 15°C., 25°C. and 35°C. from the experimen- 
tally obtained result. 

The calculated value per sec. and independent 
the temperature within the observed region. 


The authors wish express their appreciation grant from the 
Department Education for the expenses this research. 


Laboratory Physical Chemistry, 
Hiroshima University, Hiroshima. 
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Dispersoidal Investigations Selenium. 


DISPERSOIDAL INVESTIGATIONS SELENIUM. 
Kiyoshi JUNA. 


Received December 1930. Published January 28, 1931. 


Concerning the Influence the Oxygen and the Carbon Dioxide Pre- 
sent Air the Formation the Dispersed Phase Selenium when 
Selenium Solution Hydrazine Hydrate are poured into Water, Alcohol 
and Glycerine. Many researches have already been made the formation 
colloidal selenium solutions pouring into water the selenium solutions 
hydrazine hydrate. explained the reaction the formation 


colloidal selenium follows: Ganz analog wie das Selen 
sich auch der Schwefel gegen Hydrazine-hydrate, 


Beim starken Verdiinnen dieser Lésungen man nun kolloide 
Schwefel- und Die Abscheidung der beiden Elemente ist 
darauf zuriickzufiihren, dass die oben gegebenen Reaktionsgleichungen nun 
von rechts nach links Gutbier® and his col- 
laborator studied also the method the synthesis colloidal selenium 
aqueous and alcoholic media. 


Experimental. the following table (this covers only one part 
experiments) are briefly described several experiments showing that the 
formation colloidal selenium solutions dependent principally the 
influences the oxygen and the carbon dioxide present air. 


Conclusion. atmosphere nitrogen any formation colloidal 
selenium solution not observed pouring selenium solutions 
hydrazine hydrate into either water, alcohol glycerine. 

wish express here Prof. von Weimarn sincere gratitude 
for providing with the theme for these investigations. 


Dispersoidological Department the Imperial 
Industrial Research Institute Osaka. 


November 1930. 


(1) Meyer, Ber., (1913), 
(2) Gutbier, Ber., (1914), 466; Koll.-Zeitsch., (1922), 103. 
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Medium 


Water 


Alcohol 


Juna. 


the absence air; 
atmosphere 
nitrogen 


H,O 


atmosphere 
nitrogen, 
selenium solutions are 
formed; but clear 
brown solution 
tained. 


atmosphere 
nitrogen, 
nium compounds not 
dissolve readily alco- 
hol and there 
dark-brown turbid sus- 


atmosphere 

nitrogen colloidal 

solution 

formed; but there re- 

sults clear brown so- 
lution. 


Table 


Influences other gases than nitrogen 


(In atmosphere ni- 
trogen). When air passed 
through the clear brown so- 
lution obtained, brick-red 
colloidal selenium solution 
formed. 


trogen). When air passed 
through the above dark- 
brown turbid suspension, 
transformed into brick- 
red colloidal 
tion, which appears blue 


_transmitted light. 


(In atmosphere ni- 
trogen). When air passed 
through the clear brown 
solution obtained, there 
formed brick-red colloidal 
solution selenium. 


(In atmosphere ni- 
trogen). When oxygen 
through the clear 

rown solution, a_brick- 
red colloidal solution 
selenium produced. 


Carbon dioxide 


(In atmosphere nitro- 
gen). When carbon dioxide 


passed through the clear 
brown solution, 
colloidal selenium solution 
formed. 


trogen). When oxygen 
passed through the above 
turbid suspension, brick- 
red colloidal selenium so- 
lution formed. 


(In atmosphere ni- 
trogen). When oxygen 
assed through the clear 
rown solution obtained, 
brick-red colloidal sele- 
nium solution results. 


(In atmosphere nitro- 
gen). When carbon dioxide 
passed through the above 
turbid suspension, dark-red 
colloidal selenium solution 
obtained, which appears 
blue transmitted light. 


(In atmosphere nitro- 
gen). When carbon dioxide 


passed through the clear 


col oidal solution. 


this table under designated selenium solution hydrazine hydrate. 


the experiment shown that the precipitate the above suspension decomposed water containing CO, and 
from the The decomposition accompanied the formation colloidal selenium solution. After the 


tion selenium hydrazine hydrate, the solution was eva 


nitrogen. the dry residue obtained, absolute alecho 


rated dryness under reduced pressure atmosphere 
was added always the nitrogen atmosphere. 


After the 


lapse day, the alcohol was filtered off the residue filter paper was washed three times with alcohol, and 
water, containing CO, and from the air, was added. result the addition water, the residue suffered 
decomposition the dispersed particles selenium passed through the filter and there was obtained beautiful, stable 
colloidal selenium solution brick-red colour. 
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Chemistry Thio-Choline Halide Ammonium Halide). II. 


CHEMISTRY THIO-CHOLINE HALIDE (TRIMETHYL THIO- 

NEW THIO-CHOLINE CHLORIDE AND ITS DERIVATIVES. 
Taichi HARADA. 

Received December 13, Published January 28, 1931. 

previous this Bulletin the author described the prepara- 

tion thio-choline bromide and its silver derivatives. The present paper 


the continuation the research thio-choline compounds. According 
the author’s previous paper the reaction between 2-thio-uracil and halo- 


geno-choline chloride represented the following reaction 
NH—CH 


The yield was rather small the pure state owing side reactions. 


Thio-choline chloride forms colorless, transparent monoclinic plates. 
Above 200°C. thio-choline chloride decomposes slowly. interesting 
note that the substance forms addition compound with silver halides 
giving complex salt and releasing hydrochloric acid the reaction becomes 
decidedly acid. The change may represented the following 


<—— 


The new complex compound lustrous asbestos-like crystalline salt. 
The reaction proceeds the right when the solution neutral the start. 
The compound decomposes slowly into the original constituents under the 
action strong acid with temperatures above 70°C. ionizes 
aqueous solution probably form ions. 

Shortly after the author’s first publication, Vickery and 
reported that cysteine combines with silver sulphate form silver com- 
pound, similar that the choline. 

Thio-choline halides are very soluble substances both water and 
ethyl while the silver derivatives are not. The solubility the 


(1) This Bulletin, (1929), 
(2) Biol. Chem., (1929), (1930), 129. 
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Harada. 


chlorine compound the silver derivative, however, slightly greater 
water than that the corresponding bromide. material for the pre- 
paration thio-choline chloride, chloro-choline chloride was prepared 
condensation trimethylamine with ethylene chloride according the 
author’s previous method for the 

The reaction equation may represented follows: 


Chloro-choline chloride decomposes slowly above 163°C. and 242°C. melts 
and boils, the color becoming reddish brown. None these compounds 
have definite decomposition melting points. 


Experimental Part. 


Chloro-Choline Chloride. Forty grams ethylene chloride were 
condensed with trimethylamine which was generated from saturated 
aqueous solution containing thirty grams trimethylamine hydrogen 
chloride well-stoppered pressure bottle with rubber stopper which 
was framed with iron cage. was slowly heated water bath, 
then maintained for several hours the boiling point water. With such 
treatment chloro-choline chloride condensed the form white snow- 
like salt. The substance obtained was washed with ether and dried over 
calcium chloride desiccator. The yield was forty grams. can 
recrystallized from ethyl large colorless monoclinic form. 
decomposed above 163°C. (approximately), assuming yellowish tint. 
242°C. (not sharp) melts and boils changing its color into reddish 
brown. 


AgCl=0.4297, 0.3332 gr. (Carius’ method). Found: 


Thio-Choline Chloride. One molecular proportion Chloro- 
choline chloride was heated with one molecular proportion gr.) 2-thio 
uracil together with water sealed bomb tube about 150°C. 
for one three hours depending upon the size the tube. After cooling, 
the sealed tube was opened and transferred beaker for the separation 
the insoluble uracil formed. The solution was pale yellowish color. 
The filtrate was neutralized with solution ammonia. The volume 
the soluticn was reduced suitable amount steam bath. Cooling 


(1) This Bulletin, (1929), 171. 
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Chemistry Thio-Choline Halide (Trimethol Ammonium Halide). 


permitted further separation the uracil. The total uracil obtained was 
3.91 gr. the impure state. 

Fractional crystallization was then carried out the case thio- 
choline the filtrate from the impure uracil. This solution 
contains ammonium chloride, chloro-choline chloride, and thio-choline chlo- 
ride. was treated with butyl with without ethyl and 
cooled with mixture salt and ice. this repetition small amount 
the transparent colorless crystalline form the substance 
sought was obtained. The yield the pure state was about 0.5gr. was 
noticed that some amount the salt remained the mother solution. 

The compound very soluble substance both water and 
aleohol. Its isoelectric point was found Above 200° 
(approximately), decomposes slowly darkening color and 238°C. (not 
sharp) melts and boils with deep brown discoloration. 


Anal. Subst.=0.2992; Found: Cl=22.62%. Cale. for 
S=20.59%. 

S=20.67%. 


Silver Derivative Thio-Choline Chloride. was found that thio- 
choline chloride dissolves freshly prepared silver chloride slightly acidic 
neutral solution giving pale yellowish solution without any evolution 
hydrogen, but with the formation hydrochloric acid. excess 
freshly prepared silver chloride was dissolved solution thio-choline 
chloride constant stirring; the solution becomes transparent pale 
yellow. The excess silver chloride was separated simply filtration. 
The filtrate was diluted with alcohol, filtered again, then allowed 
stand over-night. From this solution white lustrous asbestos-like com- 
pound was crystallized out. was separated filtration, washed with 
water, alcohol, and ether. Finally was dried over calcium chloride 
desiccator the dark, 

Second and third crops from the mother solution could obtained. 
This was continued until further separation was evident. The yield 
approximately quantitative. slowly decomposes above 70°C. (approxi- 
mately); the color changes gray and then deep brown; melts and 
boils turning dark brown above 228°C. (not sharp). all probability, this 
due mainly its thermal decomposition products, thio-choline chloride 
and silver chloride. ionizes aqueous solution, the chlorine-ion 
precipitating silver chloride from solution silver nitrate. The solubility 


(1) Ibid, (1929), 174. 
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Harada. 


the compound water 37°C. was found 0.1215 gr. 
while the bromide compound appears almost insoluble, that is, 
0.0326 gr. under the same conditions. 


Hydrogen-ion concentration the saturated solution the compound 
37°C. gives 6.9. The structural formula for the compound still 
under investigation. 


Anal. gr. Found: AgCl=70.79%. for 
S=7-90%. 


BaSO,=0.1398 gr. (Carius’ method). 
AgCl=70.42; 


concluding, the author withes express his thanks Prof. Kraus 
Brown University, Prof. Stieglitz Chicago University, and Dean 
Whitmore, School Chemistry and Physics, Pennsylvania State College 
for valuable private advices regarding the constitution the silver com- 
pound. 


Summary. 


Chloro-choline chloride was obtained the condensation tri- 
methylamine with ethylene chloride. decomposes slowly above 163°C. 
melting and boiling 242°C. with reddish brown discoloration. 

Thio-choline chloride was prepared from chloro-choline chloride 
the action 2-thio uracil 150°C. Its isoelectric point was found 
7.0. decomposes slowly above 200°C. (approximately), melting and 
boiling 238°C. 

Thio-choline chloride reacts with silver chloride form 
whose solubility water 37° was found 


0.1215 gr. decomposes slowly above 70°C. (approximately), melting 
and boiling around 228°C. 


Department Biochemistry, 
New York Post-Graduate Medical School and Hospital, 
New York, N.Y., U.S.A. 
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Some Condensations giving Diethyl Dicyanoglutaconate. 


SOME CONDENSATIONS GIVING DIETHYL 
DICYANOGLUTACONATE. 


Yoshiyuki URUSHIBARA. 


Received December 17, 1930. Published January 28, 1931. 


The compound which had been called the name dicyano- 
glutaconate and which formula 
had been given, was found the author more 
complex compound with formula The author calls 
diethyl dicyanoglutaconate semihydrate, because this compound half 
molecule water combined with Many reactions are 
but treated with dilute acid, transformed, not the corresponding 
free cyano-ester but the semihydrate 
Hence, the compound with formula which the name 
dicyanoglutaconate should given correctly, can not obtained unless 
the synthesis realized without the intermediate formation the sodium 
compound. The following condensations were tried, and, the first two, 
the formation dicyanoglutaconate was ascertained. This com- 
pound was not isolated pure state, but its presence was proved the 
precipitation diethy] dicyanoglutaconate semihydrate acidifying the 
alkali extract the condensation products, for dicyanoglutaconate, 
present, would dissolve alkali carbonate forming its own alkali deriva- 
tive, and the latter, treated with dilute acid, would give the semihydrate 
according the already known process. 


(1) Condensation ethyl oxymethylene-cyanoacetate 
with ethyl cyanoacetate the 
action acetic anhydride. The reaction was expected proceed follows: 


mixture ethyl oxymethylene-cyanoacetate, ethyl cyanoacetate, 
and acetic anhydride molecular proportions was heated for one hour. 
Then the whole mass was shaken with aqueous solution sodium 
carbonate and ether. acidifying the aqueous solution, crystalline 
substance separated. This was found identical with dicyano- 


(1) This Bulletin, (1927), 26. 
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glutaconate semihydrate, for melted 182° and could transformed 
into the characteristic picrate melting 


(2) Condensation ethyl chloromethylene-cyanoacetate 
with ethyl chloro-cyanoacetate 
the action metallic copper. Ethyl chloromethylene-cyanoacetate had 
not been known, but was easily obtained the action phosphorus 
pentachloride ethyl oxymethylene-cyanoacetate. The mixture ethyl 
oxymethylene-cyanoacetate and phosphorus pentachloride molecular 
proportions was heated the water bath. From the reaction product 
hydrogen chloride and phosphorus oxychloride were removed heating 
the water-bath and sucking with water jet pump, and the residue was 
distilled under diminished pressure. The most part distilled 
under pressure, and redistillation the pure substance distilling 
105° under mm. pressure was obtained. 


Anal. Found: Cl=22.05, Cale. for 


The condensation ethyl chloromethylene-cyanoacetate and ethyl 
chlorocyanoacetate was tried first with so-called molecular silver, but 
without success. Then metallic copper, which was prepared fine powder 
adding dust aqueous solution copper sulphate, was used. 
The reaction was too violent, and the whole mass frothed owing 
evolution enormous quantity heat. another experiment 
caution was taken avoid excessive rise temperature. The reaction 
mass was extracted with ether, and evaporating the ethereal solution 
oily substance was obtained. examine the presence diethyl dicyano- 
glutaconate this oily substance, was dissolved ether, and the ethereal 
solution was shaken with aqueous solution potassium carbonate. 
crystalline substance separated from the aqueous solution and proved 
the potassium derivative diethyl dicyanoglutaconate, for, when its 
aqueous solution was acidifyed, the yellow crystals diethyl dicyano- 
glutaconate semihydrate melting 182° were obtained, and these gave the 
characteristic picrate melting 197°. 

The reaction can represented the following equation 


(3) Condensation ethyl chloromethylene-cyanoacetate 
with ethyl cyanoacetate the 


(1) This Bulletin, (1930), 
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Some Condensations giving Diethyl Dicyanoglutaconate. 


action pyridine. Because the strong acid nature oxymethylene- 
cyanoacetate was expected that ethyl chloromethylene-cyanoacetate would 
act like acid chloride, and would condense with ethyl cyanoacetate the 
action pyridine, just acetyl chloride; that is, there must analogy 
between the following reactions 


mixture ethyl chloromethylene-cyanoacetate and ethyl cyano- 
acetate, pyridine was added gradually under cooling. The mixture became 
dark red pasty mass. ether were added the mass, and the 
two liquids were separated. acidifying the aqueous solution with dilute 
sulphuric acid yellow solid was obtained; but this was found not 
diethyl dicyanoglutaconate semihydrate, but its alcoholic solution gave with 
picric acid the picrate which characteristic 
diethyl dicyanoglutaconate semihydrate and 
Hence, although the obtained sub- 
stance were neither these compounds, was probably compound, 
mixture compounds, which situate between these two the degree 
hydration, and can give the same picrate. 


(4) Condensation ethyl 
with ethyl cyanoacetate 
the action acetic anhydride and zine chloride. mixture ethyl 
ethoxymethylene-cyanoacetate, ethyl cyanoacetate, and acetic anhydride 
molecular proportions was heated. change was observed. Zinc chloride 
was added the mixture, and boiling was continued for two hours. The 
mixture became very dark colour, but trace dicyanoglutaco- 
nate was found the reaction mass. 


The author expresses his hearty thanks Prof. Matsubara for his 
kind inspection this paper. 


Chemical Institute, Faculty Science, 
Tokyo Imperial University. 


(1) Cf. this Bulletin, (1927), 239. 
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